The aim of this work was to evaluate the effect of two greenhouse cover (glass and plastic) and two crop season (autumn and winter) on growth, dry matter accumulation and fruit quality of Beefsteak type tomato cv. '7106' grown in commercial greenhouses. The equatorial diameter of the fruit was measured to evaluate its growth over a seven week period; dry matter accumulation was measured for the same period of time while fruit quality was determined at the end of each season. Mean daily temperatures and overall radiation for each greenhouse were recorded. Daily temperatures in the greenhouses were higher for glass cover compared to those with plastic cover, although both were within the optimal range for tomato growth (20-24 °C). The amount of light was greater with plastic than glass during the two seasons. Fruit growth showed a sigmoid type curve and fitted the model proposed by Gompertz to predict population growth. Coefficient 'a' or maximum growth was not significantly affected by treatments. Coefficient 'b' or exponential growth rate, and final exponential growth (Coefficient 'c'), were higher in tomato plants grown in a glass covered greenhouse during the autumn. The greater rate of growth in the glass cover was due to the fact that the mean temperatures were close to the highest optimal limit for the fruit growth and that the transmittance of the was also higher. Statistical analysis of dry matter content in the tomatoes indicated that the season factor was very significant, showing that winter fruit had higher content of dry matter during the final stages of growth. Production of high quality fruit ('Premium') was high in both types of cover; nevertheless, in the autumn both covers showed the same values for quality and in the winter, the plastic cover showed a higher percentage 'Premium' fruit quality.
INTRODUCTION
Potential for high yield in tomato (Lycopersicon esculentum Mill.), has increased over the past years due to advances in soilless culture and the optimization of growing environments using computer controlled greenhouses (Ho, 1996) allowing optimal production and quality. Air temperature, humidity and leaf temperature inside the greenhouses can be affected by light transmittance of the covering material and its insulating properties (Noble and Holder, 1989; Papadopoulus and Hao, 1997 ) generating a particular microclimate that could affect the growth, development and yield crops (Papadopoulus and Hao, 1997; Dorais et al., 2002) .
From all the solar radiation energy, the covers must allow the entry of the most amount of short length waves between 400 and 700 nm for optimal developments of plants. At this range the light is transferred to the photosynthesized products (Matallana and Montero, 1988) and they influence the growth and quality of the vegetables. However, the amount of solar energy received depends on the season (Serrano, 1994; Pearce et al., 1993b) . Glass cover is more transparent to solar radiations (short wave), compared to plastic covers, and opaque to the lengths of long wave radiations emitted by the plants and soil at night. This means that the heat loss at night is much lower in glass covers than plastic covers (Serrano, 1994) .
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The aim of this work was to evaluate the effect of two greenhouse covers used and two crop seasons (autumn and winter) on growth, dry matter content and fruit quality of tomato plants grown in commercial greenhouses.
MATERIALS AND METHODS
This study was conducted from autumn 2003 to winter [2003] [2004] . Beefsteak tomato plants cv. '7106' were grown in 5 commercial greenhouses, 4 of them covered with plastic (0.5 ha each one) and 1 covered with glass (2 ha) divided in 4 zones of 0.5 ha each one. Mean daily temperatures and overall radiation were measured using a PRIVA environmental computer (Priva Computers Inc.).
At fruit set date, 20 fruits were labeled for growth measurement in each greenhouse. At 7 days intervals during the development period (49 days), the equatorial diameter of each fruit was measured, with this value was calculated the increased in fruit volume over time assuming that fruits were spherical, Gompertz function was fitted to each data set expressed by the following equation (Adams et al., 2001 ).
Where 'a' is a constant and represents the maximum growth, 'b' is the linear growth rate, 'c' is the restriction at 'b' and 't' represents the evaluation time. To obtain dry matter content, simultaneously at the growth measurement, 6 fruits with similar diameter were harvested and dried at 70 °C for 48 hours (Lopez et al., 1996) . Total yield in each greenhouse was classified and packed in grades quality ('Premium', 'First Class' and 'Nacional') according to the size and external appearance of each fruit following the guidelines of the company.
RESULTS AND DISCUSSION
Mean daily temperature inside of greenhouses were higher for glass covers compared with plastic covers (Fig. 1) , although both were within the optimal range for tomato growth (20-24 °C) (Serrano, 1994) . The amount of light was greater with plastic cover than glass cover during the two seasons (Fig. 1) .
The curves of fruit growth showed a sigmoidal behavior coinciding with literature reports (Monselise et al., 1978; Chamarro, 1995; Ho and Hewitt, 1996) and they fitted significantly to the model proposed by Gompertz to predict population growth (Fig. 2) . A statistical analysis of the coefficients of this model (Table 1) indicated that the maximum growth (coefficient 'a') was not affected by the treatments while the linear growth rate (coefficient 'b') as well as restriction at linear growth (coefficient 'c'), were higher in tomato plants grown in a glass covered greenhouse during the autumn. The coefficient 'b', showed a highly significative effect of the interaction cover x season. This effect seems to be explained by the fact that the mean daily temperature in autumn was higher and near to the superior limit for the tomato growth, in the microenvironment generated for glass cover; in the winter this was in the microenvironment generated for plastic cover. Coinciding this aspect with the reported for Hurd and Graves (1985) and Sawhney and Polowick (1985) , indicating that high temperature increasing the rate growth. Although the quantity of light was higher inside greenhouses covered with plastic, the glass cover have a higher selectivity of the irradiation (Serrano, 1994; Papadopoulos and Hao, 1997) , allowing to kept a homogeneous and high temperature with respect to plastic covers, explaining the higher rate growth showed in this greenhouses, to this respect Pearce et al. (1993a) explained that the rate growth of the tomato fruit is determined primarily by temperature and irradiation.
Statistical analysis of the dry matter content of the tomatoes indicated that the season factor was very significant. Winter fruit had higher dry matter content with respect to autumn fruit ( Table 2 ). The dry matter accumulation as a percentage in fruit showed a dramatic fall until 21 days of growing, mainly due to increasing in accumulated water (Fig. 3) that characterizes the process of cellular expansion (Cuartero et al., 1995) ; this fall was more marked in the autumn fruits. After growing period in days there was an increment of the dry matter content that was more notorious in the winter fruits and less important in the autumn fruits. In winter the dry matter content in the fruits reached its maximum value after to the 28 days of development, with values of 4.4%, while in the fruits harvested in the autumn season, the dry matter content was increased from 2.7 up to 4.3%. The dry matter content of the 6. This value is low as compared to that of Hobson and Davies (1981) who established an interval from 5 to 7%. However, it is necessary to consider that the fruit used in this study was harvested in the green mature when they have not synthesized all their components, in contrast with the work of the authors cited above, who values for ripe fruits.
The distribution of quality of fruits in the production of both types of covered and study seasons are shown in the Figure 4 . The proportion of fruits of high quality ('Premium') was high in both seasons and cover type that reflected the good handling practices applied by the company. In the autumn season the fruits of 'Premium' quality were of 85% in both covers, and higher that those obtained in winter. In the winter season the fruits grown in plastic covered had higher percentage of 'Premium' quality with respect to that greenhouse with glass covered (80 vs. 70% respectively), suggering that the plastic cover generated an atmosphere more appropriate for the good development of the fruit and with less susceptibility to the defects.
The autumn fruits grown in greenhouses covered with glass presented a highest rate growth than the fruit from any other treatment but they also have a smaller dry matter content. This could be the result of the high necessity of plant transpiration in an atmosphere of high temperature that accumulates more water in the fruit generating a smaller dry matter content. For the winter season the best atmosphere seems to be generate when it is covered with plastic, since that highest proportion of fruits of better quality was obtained under these conditions, mainly due to the lower temperature reached inside the greenhouse, and is well know that lower temperatures diminished the plant transpiration and therefore a better accumulation of dry matter, whereas the higher temperature reached inside the greenhouses covered with glass promoted more favourable conditions for the development of defects. 
